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Summary. 



(57) [Abstract] 

[Objects of the Invention] The luminescence equipment of new composition of having mounted the 
III group nitride system compound semiconductor light emitting device is proposed. 
[Elements of the Invention] the translucency member with which the mounting frame was filled up 
into the crevice and this crevice — having — the silicon on sapphire of a light emitting device 
a translucency — it fixed on the surface of the member, and considered as the composition in 
which a translucency member is penetrated, and the light which penetrated this silicon on sapphire 
reflects on the surface of a crevice, penetrates the aforementioned translucency member further, 
and is emitted to the exterior of a crevice 
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CLAIMS 



[Claim(s)] 

[Claim 1] the luminescence equipment with which an III group nitride system compound 
semiconductor light emitting device is mounted on a mounting frame — it is — the 
aforementioned mounting frame — a reflector and this reflector — a wrap translucency member - 
- having — this translucency — the luminescence equipment characterized by what the substrate 
of the aforementioned light emitting device is fixed on the surface of a member, and the light 
emitted from this light emitting device penetrates the aforementioned substrate, and is reflected 
for by the aforementioned reflector 

[Claim 2] Luminescence equipment according to claim 1 characterized by what a crevice is formed 
in the aforementioned mounting frame, the front face of this crevice turns into the aforementioned 
reflector, and this crevice is filled up with the aforementioned translucency member for. 



% 

[Claim 3] Opening of £h§ aforementioned crevice is luminescence equipment according to claim 2 
characterized by what is turned to in the direction of an optical axis of the aforementioned 
luminescence equipment. 

[Claim 4] The aforementioned reflector is luminescence equipment according to claim 1 to 3 
characterized by what is been the paraboloid of revolution centering on the aforementioned light 
emitting device. 

[Claim 5] Luminescence equipment according to claim 1 to 4 with which light emitted from the 
side of the aforementioned light emitting device is characterized by what is reflected by the 
aforementioned reflector. 

[Claim 6] The edge of the aforementioned reflector is luminescence equipment according to claim 
1 to 4 characterized by what is ahead located rather than the luminous layer of the 
aforementioned light emitting device in the direction of an optical axis of luminescence equipment. 
[Claim 7] the aforementioned translucency — the luminescence equipment according to claim 1 to 

6 characterized by what the fluorescent substance is distributed for in the member 

[Claim 8] The aforementioned mounting frame is luminescence equipment according to claim 1 to 

7 which is covered with the closure member of a translucency and is characterized by what is 
formed with material with same this closure member and aforementioned translucency member. 
[Claim 9] It is luminescence equipment with which an III group nitride system compound 
semiconductor light emitting device is mounted on a mounting frame. It fixes on the surface of a 
member, the translucency member with which the aforementioned mounting frame was filled up 
into the crevice and this crevice — having — the silicon on sapphire of the aforementioned light 
emitting device — the aforementioned translucency — Luminescence equipment characterized by 
what the aforementioned translucency member is penetrated, and the light which penetrated this 
silicon on sapphire reflects on the front face of the aforementioned crevice, penetrates the 
aforementioned translucency member further, and is emitted for to the exterior of the 
aforementioned crevice. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to improvement of the luminescence equipment which 

mounted the III group nitride system compound semiconductor light emitting device. 

[0002] 



[Description 6f .the Rrior Art] In an HI group nitride system compound semiconductor light emitting 
device, since insulating silicon on sapphire is used, p type electrode and n type electrode are 
formed in the front-face side of a semiconductor layer. These p type electrode and n type 
electrode cover the light produced in the semiconductor layer. Then, the composition which 
mounts a light emitting device by making a substrate into the bottom paying attention to silicon on 
sapphire being transparent is proposed. The luminous efficiency of luminescence equipment 
improves by adopting such a flip chip. 

[0003] The sub mounting 5 is made in the case of this flip chip, to intervene between a light 
emitting device 1 and the mounting frame 3, as shown in drawing 1 . And the portion and leadframe 
7 which were connected with p type electrode in the sub mounting 5 are connected with the 
conductive wire 8. The portion connected with n type electrode in the another side sub mounting 
5 is electrically combined with the mounting frame 3. In manufacturing luminescence equipment, a 
light emitting device 1 is first mounted on the sub mounting 5, and the sub mounting 5 is fixed to 
the base of the cup-like crevice 4 of the mounting frame 3 after that. Thus, with the constituted 
luminescence equipment, since the light generated in the light emitting device 1 will penetrate a 
substrate 2 chiefly and will be emitted to the exterior, the problem of the optical cover by the 
electrode of a light emitting device is solved. There is a reflected type Light Emitting Diode as a 
light emitting device relevant to this invention. Please refer to JP,1 1-177145.A etc. 
[0004] 

[Problem(s) to be Solved by the Invention] With the luminescence equipment using a flip chip, 
since it is necessary to use sub mounting as mentioned above, a manufacture man day increases 
compared with the type which fixes the substrate of a light emitting device to a mounting frame 
directly. 
[0005] 

[Means for Solving the Problem] this invention person hit on an idea of the light which penetrated 
the translucency substrate of a light emitting device to the luminescence equipment of new 
composition of emitting outside chiefly, as a result of coming examination in piles that this 
technical problem should be solved, namely, the luminescence equipment with which an HI group 
nitride system compound semiconductor light emitting device is mounted on a mounting frame — 
it is — the aforementioned mounting frame — a reflector and this reflector — substantial — the 
whole surface — a wrap translucency member — having — this translucency — it is 
characterized by what the substrate of the aforementioned light emitting device is fixed on the 
surface of a member, and the light emitted from this light emitting device penetrates the 
aforementioned substrate, and is reflected by the aforementioned reflector — and it comes out 
[ luminescence ] Thus, since sub mounting is not needed according to the constituted 
luminescence equipment, a manufacture man day is simplified. Therefore, a cheap light emitting 
device can be offered. 

[0006] Hereafter, each element which constitutes this invention is explained in detail. 
In the specification of III group nitride system **************, an III group nitride system 
compound semiconductor is expressed with AIXGaYIn1-X-YN (0<=X<=1, 0<=Y<=1, 0 <=X+Y<=1) as 
a general formula, and includes the so-called 3 yuan system of the so-called 2 yuan system of AIN, 
GaN, and InN, AlxGa1-xN, AlxIn1-xN, and GaxIn1-xN (it sets above and is 0< x<1). Boron (B), a 
thallium (Tl), etc. may replace some III group elements, and some nitrogen. (N) can be replaced by 
Lynn (P), the arsenic (As), antimony (Sb), the bismuth (Bi), etc. An III group nitride system 
compound semiconductor layer may contain arbitrary dopants. Si, germanium, Se, Te, C, etc. can 
be used as an n type impurity. As a p type impurity, Mg, Zn, Be, calcium, Sr, Ba, etc. can be used. 



In addition, after doping ,p type impurity, it is also possible to expose an III group nitride system 
compound semiconductor to electron beam irradiation, plasma irradiation, or heating at a furnace. 
Although especially the formation method of an III group nitride system compound semiconductor 
layer is not limited, it can be formed by the molecular-beam crystal-growth method (the MBE 
method) of common knowledge besides an organic-metal vapor growth (the MOCVD method), the 
halide vapor growth (the HVPE method), the spatter, the ion plating method, the cascade-shower 
method, etc. In addition, as composition of a light emitting device, the thing of terrorism structure 
can be used to a thing with MIS junction, PIN junction, or pn junction, gay structure and hetero 
structure, or double. Quantum well structure (single quantum well structure or multiplex quantum 
well structure) is also employable as a luminous layer. 

[0007] The substrate of a light emitting device is fixed to a translucency member in this invention. 
Although the substrate of a light emitting device is grown up in an III group nitride system 
compound layer, and it will not be limited to the light from a luminous layer at least especially if it 
is the thing of a translucency, sapphire, a zinc oxide, a magnesium oxide, an III group nitride 
system compound semiconductor single crystal, etc. can be mentioned as a material of a 
substrate, for example. Especially, it is desirable to use silicon on sapphire. In this invention, in a 
light emitting device, the light from a luminous layer penetrates a substrate chiefly, and is emitted 
to the exterior. Therefore, the electrode formed on p type contact layer does not need to be 
equipped with a translucency. 

[0008] The reflector of a mounting frame is suitably designed corresponding to the optical 
property required of luminescence equipment. For example, as a mounting frame, as shown in 
drawing 3 , the thing of the conventional example can be used as it is. In drawing 3 , the front face 
of the cup-like crevice 4 turns into a reflector. Moreover, as shown in drawing 4 , also let the 
configuration of a crevice 44 be paraboloid of revolution. Although the crevice was established in 
the mounting frame and the front face was made into the reflector in the example of drawing 3 and 
drawing 4 , it is good for a mounting frame also as composition which sets up the reflector of 
another object. A mounting frame carries out press working of sheet metal of the conductive 
metallic material (for example, iron), and is formed. In order to reflect the light of a light emitting 
device efficiently, after grinding to a reflector, it is desirable to carry out Ag MEKI processing. 
[0009] A translucency member is formed with the material which makes the light from a light 
emitting device penetrate substantially. Transparent glass, such as transparent resin material 
metallurgy group alkoxide ceramic precursor polymer (refer to JP,1 1-204838,A), such as an epoxy 
resin and a urea-resin, can be used as such a material. Translucency material should just make 
the light emitted from the fluorescent substance penetrate at least, the light from a light emitting 
device, and when using a fluorescent substance so that it may mention later. When using resin 
material as a translucency material, combined use of additives, such as a reinforcing agent, a 
bulking agent, a coloring agent, a pigment, and a flame retarder, is desirable. The translucency 
material of a fluid state is dropped at the crevice (on a reflector) of a mounting frame, this is 
hardened, and a translucency member is obtained, a translucency — as for the front face of a 
member, it is more desirable than opening (periphery of a reflector) of a crevice to make it become 
a low position (the direction near side of an optical axis) By this, the side of a light emitting device 
will counter a reflector, it will be reflected by the reflector and the light emitted from the side of a 
light emitting device will also be used effectively. 

[0010] a translucency — a fluorescent substance can be distributed in a member By choosing a 
fluorescent substance, the light emitted from the luminous layer is convertible for arbitrary colors. 
The following can be used as a fluorescent substance. 1 or two or more fluorescent substances 



which are chosen from ZnS:Cu, Au and aluminum, ZnS:Cu f aluminum, ZnS:Cu, ZnS:Mn, ZnSiEu, 
YV04:Eu, YV04:Ce, Y202 S:Eu, and Y202 S:Ce are used. Here, in ZnS:Cu, and Au and aluminum, it 
is the photo-luminescence fluorescent substance of the ZnS system activated with Cu, Au, and 
aluminum by using ZnS as a parent, and is the photo-luminescence fluorescent substance 
activated by Cu, and aluminum, Cu, Mn and Eu by using ZnS as a parent as well as ZnS:Cu, 
aluminum, ZnS:Cu, ZnS:Mn, and ZnS:Eu, respectively. It is the fluorescent substance which 
similarly YV04:Eu and YV04:Ce used YV04 as the parent, and was activated by Eu and Ce, 
respectively, and Y202 S:Eu and Y202 S:Ce are the fluorescent substances activated by Eu and 
Ce by using Y202 as a parent, respectively. These fluorescent substances have an absorption 
spectrum to the light of blue - green, and emit light in light with wavelength longer than excitation 
wavelength. When a light emitting device emits the light of blue - green, also in the above- 
mentioned fluorescent substance ZnS:Eu, YV04:Ce, and Y202 S:Ce The luminescence wavelength 
to the excitation light of blue - green compares with other fluorescent substances. Since it is long, 
That is, the luminescent color from these fluorescent substances is a red system more, 
consequently the light obtained by mixture with the light emitted from these fluorescent 
substances and the light from the light emitting device which is the primary light source serves as 
a color more near white. Thus, in order to obtain the luminescent color more near white, it is 
desirable to choose 1 chosen from ZnS:Eu, YV04:Ce, and Y202 S:Ce or 2 or more as a 
fluorescent substance. Moreover, CaS:Eu can also be used as a fluorescent substance. According 
to this fluorescent substance, the fluorescence of a red system is acquired. Furthermore, as it is 
in patent No. 2927279, the yttrium aluminum garnet system fluorescent substance activated with 
the cerium can also be used. Activation of a cerium is also omissible. In an yttrium aluminum 
garnet system fluorescent substance, a part or the whole of an yttrium can be replaced by at least 
one element chosen from the group which consists of Lu, Sc, La, Gd, and Sm, or a part or the 
whole of aluminum can be replaced by both Ga, and both [ either or ]. Furthermore, it is 3(RE1- 
xSmx) (AlyGa1-y)5012:Ce (however, 0<= x< 1, 0<=y<=1, and RE are chosen from Y and Gd at 
least a kind) in detail. As for the light emitted from the III group nitride system compound 
semiconductor light emitting device in this case, it is desirable to have peak wavelength in 400- 
530nm. In the example, an yttrium aluminum garnet system fluorescent substance is used as a 
fluorescent substance. As a fluorescent substance to the light emitting devices (for example, light 
emitting diode with a wavelength of 382nm which TOYODA GOSEI CO., LTD. offers etc.) which 
have peak wavelength near 380nm, it is desirable to adopt yttrium aluminum garnet:Ce, ZnS:Cu, 
aluminum, ZnS.Cu, ZnSiMn, ZnS:Eu, etc. this fluorescent substance — a translucency — a 
member — distributing equally in inside is desirable It is possible to prepare an inclination in the 
distributed concentration of a fluorescent substance, or for you to make this **** to it, or to also 
make it unevenly distributed in it in translucency material. 
[0011] 

[Example] Next, the example of this invention is explained. First, the light emitting device used in 
the example of this invention is explained. The light emitting diode 10 which shows the 
composition was adopted as drawing 2 as a light emitting device. The spec, of each class is as 
follows. 

Layer : Composition: Dopant (thickness) 

Electrode-material layer 19p type clad layer 18 (** contact layer): p-GaN:Mg (0.3 micrometers) 
Luminous layer 17 : Multiplex quantum well structure Quantum well layer : In0.15Ga0.85N (3.5nm) 
Barrier layer : GaN (3.5nm) 

The number of repeats of a quantum-well layer and a barrier layer: 1-1 On type clad layer 16 (** 



contact layer): r)-GaN:Sj (4 micrometers) 
Buffer layer 15 : AIN (15nm) 

Substrate 1 1 : Sapphire (a~th page) (350 micrometers) 

n type clad layer 16 can be made into the two-layer structure which consists of a low 
concentration-of-electrons n-layer by the side of a luminous layer 1 7, and a high concentration- 
of-electrons n+ layer by the side of a buffer layer 15 in the above. The latter is called n type 
contact layer. A luminous layer 17 is not limited to the thing of multiplex quantum well structure. 
As composition of a light emitting device, a terrorism type can be used to a single and a terrorism 
type and homozygous type thing etc. can be used to double. Single quantum well structure can 
also be used as a luminous layer. The latus III group nitride system compound semiconductor layer 
of the band gap which doped acceptors, such as magnesium, can be made to intervene between a 
luminous layer 17 and p type clad layer 18. This is for preventing that the electron poured in into 
the luminous layer 17 is spread in p type clad layer 18. p type clad layer 18 can be made into the 
two-layer structure which consists of a low hole concentration pHayer by the side of a luminous 
layer 17, and a high hole concentration p+ layer by the side of an electrode. The latter is called p 
type contact layer. Barrier layers should just be GaN with a larger energy gap than a quantum well 
layer, InGaN, InAIN, and InGaAIN containing AIGaN that a quantum well layer should just be 
InGaAIN containing InN, GaN, InGaN, and InAIN. The light emitting diode of the above-mentioned 
composition is manufactured as follows. First, circulating hydrogen gas into the reactor of an 
MOCVD system, the temperature up of the silicon on sapphire concerned is carried out to 1 130 
degrees C, and a front face is cleaned. Then, TMA and NH3 are introduced in the substrate 
temperature, and the buffer layer 15 made from AIN is grown up by the MOCVD method. Next, 
where substrate temperature is maintained, n type clad layer 16 is formed, and the second HI 
group nitride system compound semiconductor layer 17 and 18 after it is formed according to a 
conventional method (the MOCVD method). In this grown method, ammonia gas and the alkyl 
compound gas of an III group element, for example, trimethylgallium, (TMG), a trimethylaluminum 
(TMA), and trimethylindium (TMI) are supplied on the substrate heated by suitable temperature, a 
pyrolysis reaction is carried out, it has, and a desired crystal is grown up on a substrate. Next, 
reactive ion etching removes a part of p type clad layer 18, barrier layer 17, and n type clad layer 
16 by using Ti/nickel as a mask, and n type clad layer (** n type contact layer) 16 which should 
form n type plinth electrode 21 is made to express. By the photolithography, a photoresist is 
uniformly applied on a semiconductor front face, the photoresist on p type clad layer 1 8 (** p type 
contact layer) is removed, on exposed p type clad layer 18, the vacuum evaporationo of Co (cobalt, 
1.5nm) and the Au (gold, 6.0nm) is carried out one by one, and an electrode 19 is formed. In 
addition, as for this electrode, considering as a translucency is desirable. Next, the vacuum 
evaporationo of p type plinth electrode 20 and the n type plinth electrode 21 is carried out 
similarly. Then, it heat-treats, a chip is further carved from a wafer, and the light emitting device 
shown in drawing 2 is obtained. 

[0012] (The 1st example) The composition of the luminescence equipment 30 of this example is 
shown in drawing 3 . With this luminescence equipment 30, the same mounting frame 3 and same 
leadframe 7 as the conventional example are used, the mould of a shell form — a member 35 is 
easy to be the same as the conventional example this example — the crevice 4 of the mounting 
frame 3 — a translucency — it is filled up with an epoxy resin as a member 31, and the silicon on 
sapphire of a light emitting device 10 is fixed to the front face with transparent adhesives a light 
emitting device 10, a crevice 4, and a mould — as for the center of a member 35, it is desirable 
that it is on the same axis a mould — the center line of a member 35 serves as an optical axis of 



luminescence squipmept 30 a mould — a member 35 — a translucency — it can form by the 
same epoxy resin as a member 31 p type plinth electrode 20 of a light emitting device 10 is 
connected by the leadframe 7 through the conductive wire 33. Similarly n plinth electrode 21 is 
connected through the conductive wire 34 to the mounting frame 3. 

[0013] thus, the inside of the light which was produced in the luminous layer 17 according to the 
constituted luminescence equipment 30 — a silicon-on-sapphire side — the other component — 
as it is — silicon on sapphire — penetrating — further — a translucency — a member 31 is 
penetrated and it is reflected in the direction of an optical axis by the reflector 32 of a crevice 4 
the reflected light — further — a translucency — a member 31 is penetrated and it is emitted 
from a crevice 4 the light emitted from the crevice 4 — a mould — a member 35 is gone on and it 
is refracted in the nose-of-cam semi-sphere section A desired optical property is obtained by 
designing suitably the curvature of this nose-of-cam semi-sphere section. The other component 
is reflected in an electrode side by the electrode among the light produced in the luminous layer 
17, and the same path as the above is henceforth followed toward a substrate side, in addition, the 
case where an electrode is a translucency — this light — an electrode — penetrating — a mould 

the inside of a member 35 will be gone on and it will be suitably refracted in the nose-of-cam 
semi-sphere section the light emitted to the side of a light emitting device 10 among the light 
produced in the luminous layer 17 — a reflector 32 — setting — a translucency — it reflects in 
the portion which the member 31 has not covered — having — a mould — the inside of a member 
35 is gone on and it is emitted to the exterior According to the luminescence equipment 30 of an 
example, the light emitted to an omnidirection from the luminous layer 1 7 of a light emitting device 
10 can be caught by the reflecting layer 32. 

[0014] this example — a translucency — the front face of a member 31 is set up lower than the 
periphery of a crevice 4 This is for catching the light emitted to the side from a light emitting 
device 10 by the reflector 32. For that, the periphery of a crevice 4 must turn up from a luminous 
layer 17 at least. In this example, the height of the periphery of p type electrode 19 and a crevice 
4 was made almost the same. 

[0015] (The 2nd example) The luminescence equipment 40 of other examples is shown in drawing 

4 . The same sign is given to the same element as drawing 3 , and the explanation is omitted, this 
example — as the front face of a crevice 44 — paraboloid of revolution — adopting — there — a 
translucency — it considered as the composition filled up with a member 41 In addition, a reflector 
is not limited to paraboloid of revolution. According to the optical property required of 
luminescence equipment 40, an arbitrary configuration is employable. 

[0016] (The 3rd example) The luminescence equipment 50 of other examples is shown in drawing 

5 . In addition, the same sign is given to the same element as the example of drawing 4 , and the 
explanation is omitted, the luminescence equipment 50 of this example — the example of drawing 
4 — setting — a translucency — the yttrium aluminum garnet system fluorescent substance is 
uniformly distributed in the member 41 This fluorescent substance absorbs the light of the blue 
system emitted from a light emitting device 10, and emits the light of a red - orange system, the 
light soon emitted from a light emitting device 10, and the light emitted from a fluorescent 
substance — a translucency — a member 41 and a mould — if mixed within a member 35, the 
light of a white system will be generated Like this example, the color of the light emitted from a 
light emitting device can be changed to arbitrary colors by choosing a fluorescent substance 
and/or a phosphor suitably, a mould — it is also possible to distribute a fluorescent substance 
and/or a phosphor in a member 35 

[0017] (The 4th example) The luminescence equipment 60 of other examples is shown in drawing 



6 . The same'sign is giv.en to the same element as drawing 3 , and the explanation is omitted, the 
focus [ example / this ] of plurality / front face / of the crevice 64 of the mounting frame 63 / 
(reflector 62) ] — giving — there — a translucency — it considered as the composition filled up 
with a member 61 this translucency — a member — it is possible to distribute a fluorescent 
substance and/or a phosphor like a front example to inside 

[0018] (The 5th example) The luminescence equipment 70 of other examples is shown in drawing 

7 . The same sign is given to the same element as drawing 3 , and the explanation is omitted. In 
this example, the pars basilaris ossis occipitalis of the front face (reflector 72) of the crevice 74 of 
the mounting frame 73 was formed in the convex. Thereby, change can be given to the reflected 
light, a crevice 74 — a translucency — it fills up with the member 71 this translucency — a 
member — it is possible to distribute a fluorescent substance and/or a phosphor like a front 
example to inside 

[0019] This invention is not limited to explanation of the gestalt of implementation of the above- 
mentioned invention, and an example at all. It does not deviate from the publication of a claim but 
deformation modes various in the range this contractor can hit on an idea of easily are also 
contained in this invention. 

[0020] Hereafter, the following matter is indicated. 

1 1 The mounting frame for III group nitride system compound semiconductor light emitting devices 
characterized by what it has the crevice of paraboloid of revolution for. 

21 the crevice of a mounting frame is filled up with a translucency member, and this is hardened - 
- making — this translucency — the mounting method of the light emitting device characterized 
by what the translucency substrate of a light emitting device is fixed for on the surface of a 
member 

22 the step which the crevice of a mounting frame is filled [ step ] up with a translucency member, 
and stiffens this, and this translucency — the manufacture method of the luminescence 
equipment containing the step which fixes the translucency substrate of a light emitting device on 
the surface of a member 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is drawing showing the composition of the luminescence equipment of the 
conventional example. 

[Drawing 2] Drawing 2 is drawing showing the composition of the light emitting device of the 



example of this.inventio.n. 

[Drawing 3] Drawing 3 is drawing showing the composition of the luminescence equipment of the 
example of this invention. 

[Drawing 4] Drawing 4 is drawing showing the composition of the luminescence equipment of other 
examples. 

[Drawing 5] Drawing 5 is drawing showing the composition of the luminescence equipment of other 
examples. 

[Drawing 6] Drawing 6 is drawing showing the composition of the luminescence equipment of other 
examples. 

[Drawing 7] Drawing 7 is drawing showing the composition of the luminescence equipment of other 
examples. 

[Description of Notations] 

1 Ten Light emitting device 

2 11 Silicon on sapphire 

3, 43, 63, 73 Mounting frame 

4, 44, 64, 74 Crevice 

31, 41, 61, and 71 a translucency — member 

32, 42, 62, 72 Reflector 

51 Fluorescent Substance 
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±fSk|S]ti!££&£7tk'ft. TOtfjSJfcteO*^ 

SfcS&^SBT'^SJSifr Sfift £ k k &ft . IBfcS 17? 
^t^^od^T'^^l OcoMfrM&aj^fi^ftli 

Kit® 3 2<,zt3\,*xm&8m3 iwwzlx^^m 
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